A CRISPR/Cas9 method to generate heterozygous alleles in Saccharomyces cerevisiae.
Saccharomyces cerevisiae is a genetically facile organism, yet multiple CRISPR/Cas9 techniques are widely used to edit its genome more efficiently and cost effectively than conventional methods. The absence of selective markers makes CRISPR/Cas9 editing particularly useful when making mutations within genes or regulatory sequences. Heterozygous mutations within genes frequently arise in the winners of evolution experiments. The genetic dissection of heterozygous alleles can be important to understanding gene structure and function. Unfortunately, the high efficiency of genome cutting and repair makes the introduction of heterozygous alleles by standard CRISPR/Cas9 technique impossible. To be able to quickly and reliably determine the individual phenotypes of the thousands of heterozygous mutations that can occur during directed evolutions is of particular interest to industrial strain improvement research. In this report, we describe a CRISPR/Cas9 method that introduces specific heterozygous mutations into the S. cerevisiae genome. This method relies upon creating silent point mutations in the protospacer adjacent motif site or removing the protospacer adjacent motif site entirely to stop the multiple rounds of genome editing that prevent heterozygous alleles from being generated. This technique should be able to create heterozygous alleles in other diploid yeasts and different allelic copy numbers in polyploid cells.